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(57) Abstract: A piezoelectric oscillator comprising a piezoelectric vibrator and an am- 
plifying circuit, wherein an instantaneous voltage supply means is provided for applying 
a specified-level, start prompting voltage to the piezoelectric vibrator a specified period 
of time after the application of a power supply voltage to thereby shorten a starting time 
required for the piezoelectric oscillator to move from a non-operating status to an oscil- 
lation operating status as well as cut off a start prompting voltage supply a specified time 
later, whereby delivering effects of improved phase noise characteristics and frequency 
stability characteristics. 
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5 &m&m 

t)> 4$Hi¥8 - 5 1 0 1 7^&*Bt*ti5 fti«0*OtfSlfflflj 
15 l^o 

I^IHC^-f 7jcli3gjl£i 1 0 0 fcfc N Jftfflfl&fca;!/.* y yMzfcH#gjS&-? 
h 7 yVT.*? 1 0 1 ©^-7. tgf l 0 2tj>l/tifil,fc* 
20 fifi|b?l 0 3 0ft^ig*IIlEVcc7^ >t»linj:5.|lrtt*; 

iio4 *^ut«ii*nt^ a ©t% zKaisa? 103 ® ft £ mitt.* 

ffi*BE Vcc 7 -f bTgife& tlZ Z t tft5, 

igfcx 1 0 1 0 6 Z*®88T*& t) s 107 

25 lix; y ^StrC-efc b s &ft 1 0 8SV$i 1 0 9 fct 
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c© x o unmz cttufs tits vcc £Epflo t fcitmtm^mE 

Vcc J: [5l^©mEl/^;i/©mE>bs^^;i/^^^H7jc^Sai^ 1 0 3 fc^in 

-$>MmE Vcc 7^ >^^LTfiAtli y -Y X#2kilStfrT 1 0 3 fcjS 
10 mtftb^tzo 

£5i&Ttt^£&©©s -J&fcs m«ttE^t>**M«E Vcc ^ 4 >©# 

momma* t>mxt % j a xz%±\zm&t% z tit, ;u/u3>r 
s§ t £ d it £ *i £ m^^nx u t a ©t*7J<^^^#ii o o©&*§' 

^ LTs £ ©£ -5 &7kH$gJ£S§©m#fi-t£7 ; ^ * ;w #i 3 1 ffi ^ & *§ 
ft »K 1§:£J13M#M IT Ltd tu? mmtf&Kzm&v&^tzo 

25 IP*,, M0!l&©il^gi:C & x ±lBzkllMS| 1 0 0 *mi&t 311 
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#$gs#^g;ft5©T% zksieiggg 1 o o om*^*»'o8iS*ff a 
b*»u £.0 «fc 5 ftiuai^ Mc^jgs'^jse^ixssafcffiffl 

**i**i0gttfc:#j&&f a «t 5 7jc B ^JSf§©M##£SMb£tt 

3 If H fcl & & o 

NPN M h 7>^7^^1Iiff Vcc > fctif BE «fi 

mtMiifamMLs mm^mmBE v cc > ttrta npn m h ^ y'v-x 

$ 0^-^toritgi§Mllf;Mffe!) s fli£ Vcc&A 
8flr£l$Mtif!B NPN Sh5 >^**fcfl\bT"iiIlB«**E Vcc 5 -Y > 
&E*ifi»^fcjettffiiiJ8£ESBJ;&D-f U1«a'kt2., • 

sflt^Nttwajei&ffliajsitfii-o^NPNffl k 5 * &®me v cc 

7>r >fc«rjBE«fitt^O-*(DMfc**|qI»l*bx MlBSI-© NPN 
Ih5>y^^©^-7J:i5 y*fc©ISfc®jfi£i¥A&gSb> if IBS 
ISE Vcc > J:mifB^ — © NPN >^**©^— * fc0Hfc 

m-O NPN M h 5 SHE Vcc > fc'tt 
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Jg-© NPN W b ? >i?7^©^-7.t0Sl:§I%J$Alilfeifil( 
<0\ mmm& Vcc &AM£llf F«fSfl-© NPN IF5>yx^ 

*frLxm&mmm,E v cc 7 ^ t>&mMm?iz&mfem%mE%w 

5 ff#JS3gBffi©lgBJ^.E*MlJ^i:s fl^mSS^ MM^M® @j% 
• <^iifflX.s 1£M£BM|e]{E&# PNP ih7 >^^^^iiiE Vcc 3 ^ 
> J:lul3EmSI&^©-5gcDP^{3jlI^(n]g^bs jgifthiiuJB PNP m h 

a&^u ^ hie vcc &x&m%.mr$mm pnp m h ^ 

10 >i>Xt> ZifrLXmmmmmE. Vcc^-f >fr£EmMffr^fcj£ai!l<!iiiffl 
mffi £ EPA.o 1" 2) £ t £ 4« £: I" 5 o 

M^ii,4fBtt©^Bjttv em»j?^ tinnim^ mmmmmw)? 
©-«tliiE Vcc^A^t^© i^^;i/©®S/iSiiffiSJ±^EPin-r 

15 ± D tEtS "3 t«iimE Vcc©EPM#SB#^fr bpftfemmMm t-c 
ttf1?HI*&U lulBSMIIE Vcc ©&*>± !3 !? *> Ut & £ *> ± <9 m 

© - « t m siE Vcc n a & c n w © u ^ © & it&isiiffl «e § ep m -r 

20 3&©^MffijffllU8§*; ^Ix, ^]H3£;g»jffi[E]S&# h ^ >^*#*^ 
U h v >^3, £ X 4 v ^©^ — 7* 0g§;8©#EI!]K& ^ 
£i!g;L*:&©T-& D , ^^EHlS§©^EJ:b{cSd^Kl«aS^.ftlfflll]l^© 
»ftPf$S^ ^ >^©jiEB$F^?:$iJi) t Z tlz&bs !u!S»M«E Vcc 
©&*>±D^tt<fc b &i^&£*>±t)^tt££Lfc^i&«/I®E£m 
25 tZftfflLtt Z> o 

SIM 6 §3©©^BJ«s EMS^.^ tufBJEE«lB»^ 
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z>%,<D-MMfeMm®& b *mz.s m~M&fem%®&ttm-(D pnp mv 

Vcc 7^ >-kffllBfc»-©$*ft v ^^-x kSttfc.©IHfcJ|-®M 
5 JEEm$&SS©fBiS;i/-:7i:*iBi*E Vcc ^ > i:©p^t|uiB 

PNP^ h5>y^^ip3i/^.i5 

tr&tK «}H*E Vcc©:4 5±!r«Efcg^r««*E Vcc©I?;&dB8*& 
BSi&jfc &j?r£l$IHl£lELT»f*ll*&Lx fHB«*«E Vcc ©St% ± D W 

10 <T3o 

»*9l7IB*©»raa:N ffi«fi»^:i:s ii (@ HI g& i: ^ MfBEMSfr^ 
©-SiHSiff VccSAft tplS© k^^©fettffi3iffl-«ffi* wjp-r 

i.^©^^feijffliH]!^h tiL-&mt&mm®&tfito-<b pnp ^ h 

15 Vcc - v 4 > fe©Ht:^-©^fiS N li1&Mb<DffllzM — <D®A 

Emmm^(Dmm.^-y tmmms. v cc 7^ > to.Mtmtz 

PNPM 1> 5 >VZ*(DZi y 
-C&'tK iulB^-©^Si:lufB^-©^M 2:©^gJ:b £ 
»ffi@IS©«i^lBiS> -f ^ >^©MI$II8*fH» U iiIS*MftE Vcc 
20 ©£fc± D^ttcfc b *3&(»&'A%±b«ftt*«bfcjB»-iieJiffl.«EE_*iB 

©-^tm^«E VccfeA^^m^© i/ ©36 swjiii -r 

25 ^tjh7>i;x^^ y^O^-^/W TX0SSffl©7>ff (Hf^hv 
SulB h 7 yVXZXj -^©ItijbtfftS^I ON • OFF ft 03 ft* ft 
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- <D K 7 yV7$74 y 3-%ffiZ.tz%(DT-& ^ UfrEM&fDft&ttiZ 

iz& V) s mmmmmB v cc o±^>± d & d &^&:fe*>± 

ttrtXj&ftMlElRtfJg--® PNP Mh 
5 >J>*>*>f yf.fc N ft PNPM h 5 >i?^^CD^-^ tlliff Vcc 

io Em^^^©^^;i/-7*j:iiMmE vcc > t (Dm tiuia pnp 
ih7>^7^®3^^ • x * * *je^fiifc.if a&»eu mm pnp 

■S! h 5 > i?7 * 7-<( y f-©itt^«Efcair3§ ON • OFF fM £ ft S H - 
© h 7 > i> 7 $ 7 J v?-%M?Ltz<b(Dt:&<0, *MMEE Vcc oSl t> ± *5 

« e t: £ -3 § * jg « b v c c © ep jp n $s b# & & m £ m m m m t r » ft h 

15 *&u fuiBM^E Vcc ©&*>± D^ttJ; t) 4) 5 ± 

m#m to famomwits mmmm^t, mmM^t, mm&mmm 

?-3Jb®Mj&tt-)il3B£&ft*.N ^t^ii^gjffllllSS^^-© PNP £ 

EVcc7^>!:0Blt$-0gi^ tt^-* fcigttfcOMfcJRizois 

PNPM h7>i?7^03l/^.i* y*£JK;Eriq|fc#A»ttU HuIS 
h7>i;^^^^ y ^©ttj7j«E^S-^ t ON • OFF *i&|g-© 
25 h7>^^^^f y ?%M?Ltz %©T'fc D •> ■ t&IB$8 — ^Iuf3^- 
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ffiB&H'««»u mmmmmB vcc©&*>± D^tti d ± 
^©-StiilE Vcci^A^tF/fgcD i/^;u©^aji£jifflmff ^EPin 

5 tz&<D-&mmwiRi®ft£%mx\ m^m&Mmmffi&m-v pnp s 

h 7 -i v^hs h 7 >i?Z$ <D^-Z tmMM 

EE Vcc >fc©IHfcjSi — ©MS, i:SJftk©IBIfclS-0'$ 

ft &^&s ee mmm^o^U)i-ytmmmEE vcc 5 -r > ^©r^tifs 

10 T*fe!), MBJE Vcc ©A fc±t)*jEK:£-3 Vcc © EP Jp H 

BSMUfc e>m£i$ma3E iTtt^n$&i/> ffirflB*m*E v cc t>± t> w 
& d s iu is pnp m h 5 > ¥7, $ co^-x t mm t © m t: n pnp ih? 

ON J ^ >^£«&|5]l$BBt ON If^tS h 9 

15 y*&ffi£fc.fc©T?fc3cfc&ftjRfcrao' 

mmmi 2i3*6©fgBJ3^ E«iSS!i^£s BHIillft'^ tytBEmJSS) 
fo-StfitE Vcc jftA&fcBfg© 1/ ^;i/©£affim?Ifflfi;E£EPflp 
T*:&©«MttffllBlJ»i:*fS;U &*5J£jl§*&ffl El &#$&-© PNP a 

g£^&x BE«»lB«©ftlB;i/-ri:*ai«E Vcc 5 -Y > h © fu f 3 
PNP§y F7^^^(D3i/^.i?^ 

T'SD^ lirf3*-©$Jlfc«[l3»r©$«fc0$*Jtt:||tt3*tt*a3e 

'»ffl@tt0»f^n*&^ w s >^©a*«HB*ftjflibs mmmmmEE v cc 

25 ©At± .D fttt J: D ^JSLttttiffeJ: D tt'tt** t tE $ fcB 
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m pnp m >$;;**© on s&ft*-f s >y^ia(^iHiB#sg(3 on tnt 
1 3 §B«©ig0j{i, Enmm^t, mmmffit, mmEm&m 
5 Tz&<DT%mmmmw&t*m&, &i%mmm%®&ifim--<D pnp m 

h7>i^^^7>f {£ PNP Sh7 >y^^0^-xttltE 

vcc 5 -y > i:©p^£ n-©^ft& s it^-x h^ii ^©p^tii-cigfi 
*s#x JEm^^^©^s;i/-7-^mM«E vcc ^ ^©p^fctuia 

PNPS h v • y*fc«£iSifc#A8fcU fulS 

10 PNP^ h =y yVTs* y *-©HJ;&«JEfc»t3^ ON • OFF COfll £ tl 3 
M-(D bvyVZPZj ^ii, iiiE Vcc ©& t>± b IE 

HBm^mJEE Vcc©:£*>±D#te£ tJ *Jft*fcjfcfc± Lfcjgifr 

{gjtfflSiES s &©t& *k luia pnp i^v^^^c^-^ 

15 £gife2:©P^ic^ PNP M h 7 >*;;**© ON l!ifls*->f. ^ S/^fca&H 
t ON $Ht 1" £ h7>y^^7^f y?-&0i*fcfc©T?&a;ii:*ft 

1 4 fB«©#§f!8fciu Elli^iis lfftEIBS^x fyl3JE«;^i) 

?©-iS{:iliE VccfeA^fcnffg© u.^;i/©te»iE3iffl*ES9iJra 
20 rsfc0fc36jg»/BIIII&i:£fli*; Kffi&j&«iffl|g|ft#ft--© PNP g 
r 7 >s>;**:*^ y ^fc^ 8*^ r^ffi h 5 >y**©^-* 
EE Vcc 5 >fc©lS(c:^-©gfi£ N i^-^ ^iih©P^.t:iz0g 
*£^<frs ffi*$BJ6S&©$&J6;i/-.:7fcS«SEE Vcc >^©P^{ctuf3 

pnps h 7>i/'^^03i/^ • x * y ^'*«*isic«rA*iii/s .«rsa 

25 h 7 yfCWitEtS^'S ON • OFF $J®)£ tl-Sfg-© 
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fc$e»{£MmE£aj;bf § £©T-fc tK iiufB PNP Sh^>y^^o 
kgffi.kO0k|i PNP £ h y >VZ 9 © ONJfr#£-f ^ 

5 isisn^MiK: 0N»f^rs h^>^*;*^ y^n* &&©•?:•&£;: 
■r *&©&«£»# ma*: x., gi«Sjei&ffl@Es# ^7>y^^ 

Iris Rtt^JlBia©l$£ft(iX^$ttiea[iSHrffilBlB©tt^iitt^^ ^ 
>^©*iE«fH4«!lfflbC fcfc .fc-tK lulBttM^JE Vcc ©£ *>± D ^tt 

15 IttJ. 

e vcc <D&xmfr bpjrmvmtzVWitzmmR b^ypx^o^u^^m 
mzMbuintz ksmm-rz z t t«fc ^ Bu§3Em3g«©;£i&M# 

5 ©fit * -effiT 1" § c <t * t T 3 o 

»*« 1 7 IBSi©|gBJ3&s E«Mft!^^ MM Vy>*JX* & 
Ufam h 5 >$?**©x ^ >y ^ffiifi^ B»j£»fflll8&i:£flijtfcE'* 
25 ^^§lT"$)bs iiufS^jtjgM @8&fc Vcc©feA^fr£ 
Elr S © RB£#!& IB x $ y * jSifiOffiUflllHO-f > b*- * £M'J> £ ■& -5 
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x.sufflTzz tin* *>< mw,s.mmm^(D^m^m^Mm^tzz t * 

tr - > * £ m 'j> * * hu ib ae m « £ » © e » m ?<$ * is. m t tz z t z # a 
io n$g 1 9mm<Dmwi±, Emmm^t, %mm.h.'5>va* m 

B& 2: £ il © T- & !9s K*^ y ^ Mill {?§#£»© ^-^Waft 13 
a^V^TlyfB^V y^@S§© ON • OFF »fls 3 C i: fc «t D s * 
15 ItE VccO*8fA^> e>3f50ia«tf «H3x S: y ^ffim©M4g^*g^ 
ix> y y-ffitfis© PUBIS© -f > K & *liriBE«l8i6 

st^is 2 o i3«©^0jii, mmmm?t\ %mm v t, m 

20 %U^h^0s mm~MmmW)%\E\&tfX4 y ^-HB-fcx *>f yf-f&HSPIl 
■iH<Z)tfe!)N ilz«)>7>i;7^03i/^ • x * y * n (c bu 13 

&m = (D h 7 >vz# t&iz, mm = (D h 5 

3-1/ J:lIiE Vcc > i: Zlgmt % b&lz s fuiBlgE© h 5 > 
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EES®. ON - OFF3bft%fflfflT2>Z££& *) ; Vcc CD&A&fr 

•#61SS-eft t) N auBB"iS^^BffijfflEI^/t)S^-r y*-|elfcfc N ';*-f yaffil flU lal 
10 »fc*flr*fc fc©Tr& t) N buIB* -f * *-®»#j8— .©'h 5 

'*.fcfc©T?fc»K l&B-<D h 5 u 2 # £m~&%m% Y 5 > 

• x.Vy *l»fcii?IB$B!g/8'h 7>^**©x = y *jglfi£J¥A 

15 #=•© h 5 >y^^,©.^-^ fcff**E Vcc 7^ > t*«*4^b"C-» 

Mb, nz© h7>^7^0Di/^ vcc y-i >tzmmt 

^©^-^t*jS^$?>Ltilt3 «fc ?#f$U IM3£«©*-*-5> 
«*fcat^V>Ti}iB^ -f •y.^-Hte® ON • OFF t&ftfcffilflHI" £ itCJ; 

20 V), mmmm v cc ©sa«* &J3rg©i>i«ttwiBx-$ v ti&mommm 

25 be Vcc©axft*6Hr5©HB«W"WBIBfiffl h^>^x^©=ri/^^© 
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mm m ? z & m u % y iu ibe mis © m m m z mm u m ib/w i? © 
b# is pea l fern 7? & tu ta mm mn t £ a mMt # fitKtt 

J; b -MSB 18 18 ft- h 5 >^^©3 .l/> *«&#ffig©tea;7!i£T?-.a C 

I^tfe ^ lltff Vcc ©feA*»&ffig©|I3;£fr^fB}65&jeiiiftIsIB& 
tfitufSfg-© N 7>^x^(Z)jil/^ itt*ft'fcf « J: 5 : IH»t5 iJ:l: 

io j: "& N . una is & ft h ? >^x^©n i/ * *«&#±# d x cn-c^sui. 

JS^TrfctK ffriBMjgSfrftlllft**;* -f > ^HBfcfitiU 
fiS # mM*BE Vcc CD » A £ PJf g © H « & ON ft ft f -S 3 fc J; t) > % 
. y ?m®t*ifl- It II^E Vcc- 5 -f > fcUKISlEft > 7 >^**© 
^V^.^feli iliE Vcc7 W > 2; huIB^ -© h 5 > $> * * © a !✓ £ 
20 t*mm LTfufB&^ft© h5>^**©3b £ £ <fc 5 

fBlflt" S£ mffB^^ffl h 7 >;^^^©r? 1/ * ^*^©JiiP{3*^ 

•SifiBEEMjBfr^i&^E&Jfi-f §©T«s . jgimill.#*gl8$*i2 £ tZ^Wt 
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vcc con x * s> © na £ t s^f # * * - v $ ti § m t ^4 b 

5 t)s ^B^i^itiiiff vcc >tmmmmM v y >*j 
7,$ o>i\s v $ %tz i±mmm,s. v cc y ^ > tmmm-® vyyvx*?® 

% «fc 5 unapt- a z tx, mw,mm.m v y <du u ? tm^omto 

io *&mtirZo 

m&m 2 emmcD&wit, mmmm^t, mm® h y >i?*t> t, m 

-© hy yy**<Dn &mmwi%®&b*m 

15 m&Z 4 v ^mffift ?NP M h y > V X & (Dz. 5. y # %mmM 

EE Vcc y 4 Xc^ats tulB PNP. by>ifZ*<Dn l^*£MfB^ 

mm hyy^x^cDD u ? # ztz&mmm-® v y ouv $ $> 

fc&mt £ ct o btz % ©T*& D s tuIBX^ y ^$iJ$]|E]S§#fgH© h 
7>SJ*#©=I l/^^^lulB PNP ih7>y^^(D^-7t|it N 
20 ilHO F7> i?Z # (D^-Z tnmmEE Vcc y J > t^^I^^Ut 

g^u m^-z*&jifamm(Dyj*-b'%fr\sxmm.Tz>£oMi& 

U£fc©Tfe !K fyfB^W y ^fMltUSg #®M«,E Vcc ©&A ^ FJf S 
© US IE ttiiu IB^fi (c: m^r # f- * - S> £ H 3 J; t * - ic 
»^^ThuH3^^ y^H]g§£ ON i&ft^.-ar^, C i: t J: 

25 m z ft bxmmnEE vcc y ■<( >tmm%mm VyyvKtcDivtzs. 
tz& mm mi£ v cc y 4 > tmmm - © h ^ > ^ * * © 3 u t> ? t 
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m^x& t) > tufB^3s^ijffl[fl]ss^^ ^ .yf-Ettk^.V v n&mm&t 

buIB* PNP M h 5 >5?a.*<Z)x $ y ^5111 

EE Vcc 7^ >tiibs bu IB PNP M b ■? > V Z # CO =r> ^7 * § fy fB#g 
10 jgft h 5>*;^(0 3 U tfc&fylBit-CD H 7>.b^^©3 1/ ^ ^. 
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#fi6bfct>©T?& tK MfclfffBX^ y ^fM # fgQ© y*J** 
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20 m%mm v ^y^^^on is # #mm.&mix\L, mmEmmu^omm 
£&'zm®ifiW±Tzz 1 1 <t <ommmm.% y 5 y is 7,^ on istf.m 
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20 %ztiz&V) s mm%umvyyyx*®zivz $mm,i$M%\\hs mib 

E*8£S©@ftl$ISI#£tt$tu SffiBffig©l$IH#Jli»Lfc&'Cfci:ar 
l3K«ie»fflIalSSK £SM#f?it t S £ 1 1 «t t> if IB fg IS fl§ h 5 >y 

HE Vcc»A»BrR0lH;«f frlfflB«lfi/8 h 7>^7^©n 



WO 02/07302 



PCT/JPOl/06161 



24 

o©Kae»ffiiai&a:*fliitfcjBE«»JB»T;* smse veering 

m#m4 2tzm(Dmw\±s mmmm^b, %um v t, 2 

ma vcc 9Jin«»fs® s mmm-o-^mmnmmm^m^tzmm 

7,4 y ^mmZfr ItllE Vcc ^MiSIffliE LTl&iaEMft 

20 MttE vcc 7^>i:§i-0gi^^itgib N m^-z%m-(D® 

25 b LtzZJ y ^II]{8£ii*;fcff^$gJg§§T-& 5, ® * y 0 B 



WO 02/07302 



PCT/JP01/06161 



25 

frgBHfrS©l^liB ^jgjfi L fc&fclflB* -f y OFF m<tt%> c 2: 

»*S4 5 Ettas* SB B\ Em^tfr^iis ^Jgffi h 3 fc N |£ 
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m 3.3 it,*%.wiz&-3 < 7k¥B%MM(D-mjMM<D®mmf&m-z& % 0 
m 3 4 {i,^^0j(c^ -s < &m%m&<D-mmm<D®&M&,®T?'& % „ 
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felfiat* yhffl£*C&fl*bT&Diil"r:!p\ OUT iigifei;©?^ 

10 ff&jgft;i§|Hl&-3 lis PNPM h7>i?^^3 3 ©:c * y * fc* 

M«E Vcc 5>f y t*i&tii3 4 ^^ITiil, h7>^^^ 3 3 0^ 

vcc y t*m-(D&m.3 5 ^^itgits 

h7>$>**3 3©^ y ? * t7kmmm?2 4®m%mmtz&m3 7 
15 3 8 b& t>i&%mm®mzifr iti^t^o 

VZ* 3 90^-7§iil s 3 9 ©n l/**£jgifi4 0 

S^ltillffi Vcc 5 -Y >tilLT r^>^X#3 3£h7>$>* 

* 3 9 tzr-v y h y&mttz t#£, h7>y^^39©i;^ 
3E*fc#e>iiHJi-rSo 

25 3 Q 

^tfs *j6je"»»iaB30**fl«i»^K:o^Tttwr* o 
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1 - 5 teMZ.&m 6 izm Lfc&*>± D^tt ( £ *> ± b H# US 
100ns) Sll/felltff Vcc * SUB S IIIE Vcc 
Win'Hi&lt«iP&«*3 5St>*^*3 6 t^t-^titfll^tSOf 
F7>^7^3 30^-^Cft§i3 5SVSi3 6 ©^»it J: * - 

Vcc #EPin£ft§ # s tit E Vcc ©ffi#/Jy£ V^IBttx ^ y ? t> ^~ 

x * yffrk^.^.z £ £ © & h 7 > ^ # 3 3 ©x ' y. 
10 * • ^-^BBSffi Veb #Hflt«ffi (0S2.ttO.76V) ttltSLfe^t 
feDv £*lfc#^*J»T'r 7 > $ 3 3 ifi ON S&ftf 3 o 

r 7 >5>** 3 3 # ON»fts*||*&-r**r< $ >^tt s MtU 5 
tgi35J:§i3 6 t O^EHSSfc J; oTEPin^ti5^~^mE©± 

15 ±fl$ © «k a {C h7>y^3 3 # ON ft ft t 3 t s % © R9 h 7 > y X 
^3 3S^lTSSSEVcci5 f7>^7^39 fc^- 
$tlT h7>^** 3 9 # ON ajft1"i.©T% *«t«E Vcc j* 9 > ■ 

3 9 zftL-cmnfe&mnEt L-c*gtgft^2 4izepm^n^ 0 

- ©*§£\ 7j<JlfgJgf§ 1 - 5 < ■HMMmZVZ&lzlZTkmM 

20 ft;? 2 4 fc3fe"#£S*flh?&oTx fcg'fcjfc t.± D fttt 

**f *jB«&«jiffl«JBE*«^ST?ft4*e) N ^-flltJI Vcc 
*8bfcKfjM*»&Hf^fifffl«W-«3Ebfc«Fk* h 5 3 3©»ftJl 

$6*^ ^>^kt5J:5$i3 5 ©$*ffiC35 t^I3 6 ©^*fSC36 
i:©^*J:b C35/C36 £f/t ^©ffitgS^ I, d ftfc* Uligff Vcc 
25 *{ftfc*tfcBtfcfc*j@»-JSlHl»3 *»f^HJe**4o 
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3 3 <DWiftMte*4 ^ > V&s h7>i;x^33©x5 ^lEVe 
©<fi# h7>^^^ 3 3 ©^-*«E Vb £h7>^X*33©x5y 

* • ^-^©HfltftE Veb (=0:75V) fc0jftm'± (Ve^ Vb + («ffi* 
E 0.75V)) fcgbfcl$j&T&.&o. 

5 •? 3 5 CD-fit C35 fcft btgi 3 6 CD ill C36 £/J\& < 

i^^TS^s h7>^7^3 3(D^-^{:li§I 35^136!:©^ 
Etbl:S^t^i{i#^4t§©t\ *^SE Vcc # Ep #p IH £ ft t 
6 Ve£Vb + (HHit*£E 0.75V)fc^t5 tffcS^PI^Ib, h 5 V V 7, 

10 0 7tt§i3 5i: 3 60i©J:bfc b7>^X^3.3.©ONi^i^^. 

$fc1\ .HI El ( a) tt^I3 5 OH* C35 = 5pF H£ bs ffe£©^* 
3 6 ©I C36. £ 3pF i: 15pF \Z bfe^-^O h7>^7^3 3©^-7 
(SttH) Iff Vb fcx ^ y * (&±M) HE Ve St>*«MmE Vcc © 
15 &fc±i>tttefc®Wft*|gj3*l,fc*0-Cfe3o 

dCEIfr h frfc J: 5 t> ^-^1E Vb to^Tii§13 6 ©fit 

# /Jn $ <^ 15 #«E © & ± !> < N x * y # ^£ V e toiit ft hi? 
>^ * * 3 3 # ON "T * * T'tt C36 = 3pF 15pF *^«E Vcc J: & 
^ I^J — © At _h D 

20 ±$bfciI>K h7>^^^33AS0N|fft5Stftxv^ ^ 
-*IB«JEE-Veb # 0.75V ei±fc&*i&M#**# N h7>i/'^^3 3# 

off ttitiix ^ y * mMftMtite^fr *>±m bfca d x _§ y *«e 
&&&mi®mE vcc tmmGLtteZo 

Z(DZt\±mi (a) fc^f«t 5 fcflittt C36=15pF ©ii£© Ve « 
25 EffiSltfx tliffKAA*^ 40ns STO^lllE Vcc fcSffH- 
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±I3©j1Ds h > y¥7,$ 3 3 # ON fSOlii 7 (a) fc^t Ve 
«EM£ Vb *Effi5ii©g©mE# 0.75V W±t&£ * ^ ^ >^ffe 
*^n- ±S&CSo s 0 7(a) Ve ftgi3 

6 <om^mt)htMmt ^uun~(DtL%±. Dt*fe§©i:^L, 

5 SE Vb ©±t>± D \±®m. 3 6 4 15pF £ £ < L tz Jj IP al % ±. D 

< rv * • ^-*Ha©SHa«E# 0.75V £X±tt£%3kft-$:m 

m u < iz&m-rz&s h ?>itz? 3 3© on s&f^g§^^ -r ^ 

C36= 15pF T'(i 40nss C36= 5pF f ii 80ns ^Jt & t) s El 7 (a) (I 
10 ^t^S*^H0i,?^^5, 

Ji*±§&HJl Lfc ct o §13 5 J:§.i 3 6 J:OgiihCS^§ h ^ > 
3 3© ON ifr^Hf^*^ =• M^T &^3§&M[I]i& 3 ©» 

#^©*-f ^ >^£Mtji^£-£TffiMjE Vcc ^^m{3i>K^t^ 
U }fe ^ iw^^a^i&ffi 3 ^if^t§ J; olS^-rs c: tifi-c 15c 
15 0 7 (b) i±, §fi 3 6 ©^Sfl# 3pF s 4pF N 7pF, 15pF©^^^r 
OF7>^^3 3©x *.«y £ . ^-^ftE Veb (Veb = Ve-Vb) © 

±^±!3^^4{3 0V^T^^a^-^^>4^^f^feiS^4^^■r^)©•^feDs 
4$44 A &£fi 3 6 Ogiltf C36 = 3pF ©i§£\i|$tt B J£ C36 = 4pF © 
#tt D & C36=7pF ©ii£ N #14 E fcfc C36= 15pF ©*§£•© Veb 

fiSU «ifimE Vcc (i 2.8V T-fe •€ ©At»± t)^tt(i[E]Si§^©mM 
feAH^Bt^^ £>£«E Vcc=2.8V{I^-T £ JT*©RP^ S I) 100ns T & 
!9s ^©ffe©^*^fa&§* 3 5 =5pF, S£tt3 4=lkQ*'Jttift3 7 = 
lk£K igiri 3 8 = 10kiK jgift 4 0 = 200 Q t U «, 
25 |UEIi3^-r J; ^ £ttE Veb #P$fli (0.75V) 1" 5 B# Teb & g ft 
3.6 ©fi#*# V^$sB$F^-efc !) N 3 6 # 3pF ©:®-£T*& Teb = ,fa 
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83ns, 4pF <DM&T*l± Teb=72ns, 7pF (Dm^X'lt Teb = 55ns, 15pF 
Teb = 41ns T* & ^ fc. 

. ?(Dm&&s mmm i (a) comw-frbbmmxg&oo 

ft, 0 7 ( a ) iZmLtc V^>PZ* 3 3©i^ y * «£E Ve © & 
5 ±D4#tt#x =• y # • ^-^m-IIE-Veb ( =Ve- Vb) # IS «; BE £ ii: 
fc US j&j&v Vcc©A-6±t)^f*t.b-ai/.5Sc< ft- 5 Otis h 

7 3 3 & 'ON)»^*||jfitfc'»fcx ^ y*««ij&*«EiiffiiS3'4 

tUtEBT#»4 U x =• y Ve #{fiT t fc&T- ft § . 

ffi s ei± © it t> t- & & © t? h.7>*;7> 3 3 © ttf^is'je * >r ^ > ^* $ 

10 &£-f3P£, Sift 3 4 ©Sg^ttE V34 < T & H L. J^lv, 

: l - 5 *«3ijg»^-e-s.3&0S3ijei&fflifliBS 3 

15 gp*> N H7 (b) t^tJ;o t>7>$;x^ 3 301 • 

fflME Veb tt,-#t3 6# 3pF~15pF ©faft© ^fe#T- & 1ISJE Vcc 

set iff t; h >^x* 3 3'% .on i&ff*** fc-^saii 

flt*E 0.75V fcjgb"0>**p\ ^gf7 y&7,.# 3 9 

Uriflsfcffv^a&n f .7 3 3 t#t|&£ti3### 

02>fc:&@ 3 6 *«B»JW±fc ts Y^.yy 

25 7^3 3©^-^^tf^iti:^^^ ffiiS3 4IB0*EEtf/.h£"< & 
t>\ ZtlfcX D Veb #B8fii£jg;Lfci; Lt^ h7>y7^33tl^ 
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#fc*©3 \y >7 $ M/«tl&^©T- h 7 yV7, $ 3 9 lZ&%&£ti2>^ 

m 8 &±.m\.tzmM*mwt zfaizmm. 3 5 3 6 t vnmthv 

10 >/ Byrn^X-h*) , 0 5 fc5*Ufc@BBfc:fcW* p.7.>S?*# 3 9 ©x. 
'* ^ifft'fe^t^ §13 5 0glf $ C35 = 5pF ti^l, A 
3 6 ©£*<!# C36=3pF ©^-^ s #tt B & C36 = 4pF ©*§£, 
^14 D & C36=7pF ©^^ s E # C36=15pF ©ii^r 

I^n £©#&& h ^ 3 3 ©x '* y £ • ^-^^iE Veb ©& 

15 %±bft&&®7 (b) ' fc fcB-"7!fc t)s 

ei 8 t^ti a tmmfemmm&te, %q>±%±. d &*tt C35/C36 # 

iilE Vcc ©WJnWi&lSja J; DMf < & 

20 3©T% lliff Vcc #ft#±# LfcJRflgfcjfc^-Cft&je»E|§lg&-3 # 

^fiB^lii^±DlfeHjSi?^ 1.5V It-ait^, ClifeflF^ 
•ifc«"f*fc N A (C36 = 3pF) 28ns T'feofcCt^L, ^14 B 

(C36 = 4pF) Z\±m 20ns T$> tK B *§-£©###& A ©«-££ 

25 i9 fcifSj 8nsii^i:t>± b^tt^tf £>tlfc 0 
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mmmz v cc (Dmzft^-zms. vb tz**$'tiz us ? &©-?, mm 
1 6 (D-wz-mn&ifii&nmb'to *> h?>9z? 3 3 u ? ?m 

£u&^©-?&£± »)#tt0iatt.«ijS»iiiaiM«£E*»i6^u«i^©-e» 

5 § o 

. Sfcx ftte D (C36=7pF) St>*^tt E ( C36= 15pF) fco^Ttt* 
«H Vcc^3fe^CWilffi'fc«UT^«iV>S|»7f*aje»ffiIiIB 3 

n*&ufc©-e 5 ± »> Ltzmmvimmmfcttnt> tin 
10 si 9 b\ ±i3'f*tt A~#tt e <D&W}um%m&<DM^iz x 

#§1-5 O^JgjBKc^fttOjt^S^-r^ ^ i I/— > a t) , h 

0 (a) A©jg»i£ji/g*£E*f5;&nUfc*£\ ftH (b) 

B.©je»ie3t^«E*wirau&«^ % mm (c) d ©&s&{£M 
«E*winufc»-&s m esi (d) ttttttBojeiFflEjtfflWEftWJoufc 

15 H£--£&& 0 

5 ifimmtfiffiuzwrzmm mmmrn) &® 0.500ms, ®vt b ©t§^t- 

tefeWimmtf 0.475ms, Kg C © « 1§T T« fcfc & ft # 0.525ms, D 
.©S'&^ttjei&RfiSA 1 0.575ms 7?& D , > © C t 3 6 ©ffi# 

20 C36 = 4pF ©«£#Saifi:*iil6i6& 1 -5tfll|e|t5itiili 

ftt>t^±©ci:SBi^5i:, £3 3 5 k.gl 3 6 i: ©jlfcttHJES 

MfcmMmtf&te-r z> .z t&m\).s h 5 * 3 3 ©x * y * • ^- 

^^t^iWiCtff Veb SBUm** £ h#T*£, ja^s 

^fccfctu &t>±bft14©ft«&j£»|E3iffl«E#l8£U ^©gUi, 
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^Bfiis s»j^p^^^ 1.2ms sjgT"$> d s c aittttt-r* tmmu 

itffl*J£#f$t$ A~f§t£ E ©Mti©i§£-T*& oT $ □ Mi y y££&|g| 
Mlc s gI3 5 h^g 3 6 fc©g*Jfcfc£t5&fe»i$IH£S:aEfc:19!5£ 

010-012 fc^"TIall»Elt±*l6«3fca£-3 < * H 38 M S © A!l © H Sfe 
10 #JT*&3o 

e i o t^-r^iiseiis i - 6 (D<®m&, nm&tbmmn 3 iz&vz 

^^V^ffl h7>i?^^ 3 3©3 l//7^ t F 7>i;7^ 3 9©^- 

itao«LfejStfe^ ixtt'iiifipt h7>i?7^3 9 ©^ 

ei i i fcwr*««ifi» i - 7 ©^^fisi^ji^iijffldiss 3 izn^Xs 
mums, vcc ^ > insist 2 4 ©^^©nat npn ih 7 > 
^^^24 *je#iRi&«u *®«e vcc 7 >r > tmmtomiz^M. 3 
5 3 6 (Dmwm&*mxi&mt a t#tz, z<DMm®to<D&m* 

20 ^J:h7>^^^ 2 40^-7^iiL > gfci£#|ql^©.*Wtf- 
h* 2 5 ^§13 6 fc&JU&^r* £-5 *fiftbfcfc ©■?&£«,■ 
El 1 2 fc^fzkffl^gfiS 1 ~ 8 tt N El 1 0 ©!3fi&£^Lfcfc©T-fe 

^ M^tfrfflmi® 3 izm^xmnms. v cc 5 >r >^ 7 j<^^kj^ 2 4© 

ffe^«^©P^t NPN IS h7>i/'^H2 £H£[RlMUtt^mE Vcc 
25 7^>Jih7>y7^42 CD^-7t$tS4 4 J:gfi4 5 i;©iiai|I| 
K$^lTilL^ Hts h- 7 4 2 ©^-* £&£|p!jgJl©*' 
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0 11 fc^-r*g*ffiSSTH:"s SI'3 5 ££g 3 6 h©&«tbfc J; D N 
HI 2-fcw-r*S»iS» 1 - 8 T*ti N ®tn;4 4 tgi4 5 © jfi ?!] 0 S§ 

. JI^n' ±83-©KWT?i±«ag*E Vcc©A^±b«fttA J jiVv»'-& N 

3 6 ©^fiffi£/>£ utfcJ:^ 7jcii3gigf§ 1 ©&ftjfttf& 

© T* & & < 09 x. &m 1 3^5.01 5 C 7f, T i 9 "&«fifct? & o T * * to ft 
10 v^ 0 

it c: 1 - 9 s 1 - 1 0 , 1 - 1 1 & N mmmB vcc 

13 6 ^^^Jtfflfcf S uhCtot 3 3 ©^ — **]£© 

15 ^£^6-&j&&M&?.izttf"C'%Zo- 

SP£> EI 1 3-fc^-TTkaigjES 1 - 9 WU 0 5 fc: ia* -fill &© SSI jg» 

fflliitt3fci$v>t:xHfcs**3 5, a eoii^^tgitoK pnp 

It > 7>^^^4 6 gftftfrttift-rs lliffi Vcc7-f 

JMfcg*4 7 fc&*4 8 b(DUm®mzm\mMLs M£> C©it?0 
20 IeIBS©^^^^^: h 7 4 6 <D^-Z*&mLs MtCs >7->y 

X* 3 3 © ON Mttmtfe* J $>fft h 5 >i>X # 4 6 © ON ft ft 18 
S fc_#S»H^JH'2:«:S < fc5§*4 7 h§14 8 i:©£*Jt& 

€ LTH 1 3 fc^-f «fc ^'C^SDlHlK^^r S*S»1SS 1 - 9 T- fci\ 
25 m$i&A&> /3r£B#H3 h =7 >i?Z# 4 6 36* ON ftft Cfrlfc^UTh 
7 >i^X^3 3 ©^-;*m^t©-£B#^axS ©-C^fflSfltjti^ft 3 6 ©til 
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iot h7>S?^^'3 9 ©^-*mE©&± t) £'&l&fc-C 1 £©T*s 
T* t S o 

5 B14fcSt*II8fiSl-l Oli^ h7>i?^^3 303U^t 

> £ 5 0© — F7>^Xf3303H ^.tgib, it, 
h^>^^^5 0(Oi^;^SI5 1 h^tri 5.2 & fife's fi^JUlK 
^^ItiitS ^^ids ^ * 5 0 ©=i 1/ £ * £ h 5 * 

10 3 3 ©^ * «t ^iilfe^^S 5 fc^.1-.*fi»Jg» 1-5 
© fit J$ jt & £ h CI 3 1! & <E> 0 

* LTTkUfg^Hl - 1 0 fcfc^TBU 5 1 S^tetftS 2 ifi h 5 

is iiffffi < fc*Tfjb.tf 5f l^n, 

Mfc^ £«5 1 tt N lltE Vcc #£1IHBfcg Ufc H?£&®jffl 
0ES3 £ OFF »Mtti:t4tSJ*r5, 

±13© J: a *ifc*IISB&£ 1 - 1 0 {is £S 3 5 h§i 3 6 

^©^EitdS^ t h7>^^^33 C^-^il#i^^tlT h 7 > 
20 ^X^3 3t3l/^i^tf^4b, d©=H/ £ *M©-g&# 1^ > 
5 0 ©^-^fc^-^Sjffifc LTttl&^tifc^-r ^ >>"C h 7 > 
5 0 # h 7 3 3 ©^-^Sg«E%.«S"r^©lgKfc Lt« < o 

?IT^ ClttKi^V^$S 3 6 fc:*£&ff ©&©£ffi^& < i: & h 5 > 
^x^3 3©^-^t7;^^^-7iSS^t;i:tfT^50^ h7> 
25 ^X^3 3C^^)5;3l/^^lItf%4ls h 5 £ 3 9 LT 
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wt&tz, His fc^*r*a»is# l-i i &x > 5 3 3 © 

3 £ * 5 3 *frLT&MT2> t&lz s b ? > V Z 3 3 <D n U 

& *7 t NPN Sh7>y^^ 5-4.©^-^$g^bv h v >V7s$ 5 4 
5 ©31/^^§I5 5 bTm^mjf Vcc =7 4 >fc N x 5. y # £1gife 
fcgc^ ts It, h7>y^^54i53l/^ £ PNP M b -7 >S> 7. * 

E Vcc 7>f >{3, 3 1/^ 5 7 ^^Itiib, Ifch7>s;7 

10 £>©T*fc3 0 

^lti©J:^«t«0i(iil^l - 1 1 Ji. N §13 5 h^S 3 6 
©MitCi^^iliff Vcc WJpfifiP&HlfSORFH-e h 5->i>X9 3 
3 # ONi;ff £&3o 
^nfcff^F7>i;x^5 4©^-*«£E#±#U F7>y^^5 
15 4 # ON Kif^f S t . %ti\Z&\,\ Y 7 * 5 6 # ON »ftt5 o 

5 5ttx >7>y^^ 5 416 s ON i&fttttit&a ^T'h7>^7> 
# 5 6 # ON ttflsfcfc £> fcv\«fc a b 5 >5?a * 5 6 

« ^ ffi H {g fc ffi O ® 'ft % ? % „ 

h7>J?X^54# ON ofci:§ N 5 4# 

20 h 7 5 6 (D^-ZmtitZWlttcVXDm&t bti >5->y 

iOtt, ± IB Brunts ^liliEE Vcc ttj*«ffi^si: 

8£i£bT^fc^ h7>^^^ 3.9JCtth7>^**5 6$^LtSli 
fc&± !)#tt$lt§^g(D^-Xti#i|&^^ HIE Vcc 7 1" 
25 >fr£ YyyVT,** 9S7>LTzkSlBtt ; ?2 4 fc j& « i: ± !) £H4 & 
M f 3 ^l&lSJiffi tE * EPJD I" £ £ 2: # T" t § . 
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in 1 6 fc^-r J; o &&ikmm& i - i 2 j± N Mcti**ife 

% L-OJc USE SHIES 2 B\ -J&tfj&:n;ut? y y g*$8ig@E&"T? & 'b N ft 

j^t^x &^t±$ t^oT-is 5 fc^-r-*n»ig*i:ra-t»iiajfctt 

ftftgirffililR 3 - Hi, x-f y f-JK^i: Lt^Jt«i-© h 5 > V 
15 **5 8& JBV^;Wy?-@B2: s g&£jE Vcc 7>f l/^^Sg 
Itlfei = 0h7>^^^5 9 ©^-* i:m^«JE Vcc 5 -T > h £gS 

»«©^-f ire 1 ^^tiits .tai^bfc^^ y?mm®& 6 

20 ^ v * £SS£Jft6 3 ^^LtiitS £ 5$tfigLfcfc©T-& Ds 

5 803l/^|^>^7^ 2 2©x^ y *fc&ffiLfcfc<Z>-C 

WTt £© «fc 5 &M©2kHMt§ 1-12 ©tHtto^tMiTSo 
$fcf\ *IiEVcc4 9lDt*i:s *©E&fl»&£S 6 0 fcSffip?- 
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^-VZtitfetbZ £ fcfcj; D I, + ^*««Efc It 

h 7 5 9 #gfrft Is Cfrlfc* t) " h 5 5 9 ©x * y * f| 

'»E#-ffiln;6 35^LT \>yyt>7># 5 8 ©^-* fci*l&*ilN h5.>J? 

* * 5 8 (ON|#)t^0T\ K7 22 fcfctx * y $ ■ 

fc«fc-3T*aiB»-?.2 4d«gsijaj6r*©-Cx 7j<^^^^i -12 tiffin 
10 -# N hie vcc *®MLxfrt>mw®mmi!i i mi®t2>ts g*6 

* * 5 9 ##SHttt<i h&oT h?>i?X$ 5 8^N©^-^m^©#tj^ 
^^itts h 5 8 (0 F FKlffO C ^ fc & S © 

TXjij&irAiBi'B 3 - 1 <Dmnmmvm*ET2> zt* <&&%m®s&2 

15 lif^lits z t.p *imf&% 0 

fts ^t-F61li, 1I1E Vcc tfiPPMZtlZ l^ftfiT'&s b 

5 5 9 o^-x i:gifei:©^#^ > 

3-#s HIE Vcc #9iin£;txTV^ttJB"e h 5 5 9 ©^ 

^t^^i'^s ^t^^H|K§{c;J; DlfiltS^^T-l^ ¥ $ # EI US fc: «fc 
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.ftx B.i7tt*«l!iti^<*S»jgS(0fl!i©||lli«|4it*©'C 

& o 

E : Elfc:*-r*ilS8i6& 1-13 ©!RflSi:rs^ttx »-<0 h 5 
* 2 2 ©x * y * V 5 >.S>yl * 5 8©nl/^^ £fetn; 6 4 £ 

£ © «fc 5 k r * £ k «fc D s z[cA.%£ls]EI 2 t± N tK^^^IHES 
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^±{3^* 8 2 (c$g£ t tz?*-i?mm & h ? 2 9©^-*£© 

c t#^^^ti§©T--Rt^t^i^^ co.mmtmmns. vcct^ 
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ftfs El 3 2 -1 3 4 fc^f*SIBJBS{*firHt>^«»«!l0*!ll6** 
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20 IL, It, ^fcCfl^ OJSif tU 0 U T i: .§ Ii * ffl«f 9 5 
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* bT C ft $> ©*lfiB©*SIBJSIliS©«|j*Tft -a T % AffiMS«©K€ 
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£E*&iS§§o 

15 6 .. EmJg»f^> ■*tf£lBl!&£x TWfl3E«JS«i^©— Vcc 

fc%'«^.sKie3SjS»fflIaIKA«S6-©_PNPS h 5 y*J 7.9 7*4 vf-bs 
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y ^ffi h7>yx^(0^-X hillE Vcc 7 -Y > tOfSjzm — 
©&M£s K'*-* i:&illii:©Mfc&-©gS&^aK EElt#g}£§§©|g 

10 mji-ytmmmE. vcc ^ ^©Htt&gB pnp g >*;**©:□ 
i/ * * . x * y ? % m u n twxmm u s mm h ^ > x * ;w 

ffi*SEEfc*-3t ON - OFF nijr© h7i/y^^^-f 

«fitfc*©7?»J3s lulBS-©^Si: tuIBm-©^Mi:©^MJ:b{ca^ 

15 ««JI Vcc©it.±D«rtS'«fc D *3*(««cSt*± D^ltlt LfcjUIfriSji 

1 1 . ESiEKi^^'if filUB^ «rEE-mfitt*-©-*fc**1tffi Vcc 

^rOra ^.^^^^S&^toIS&7^^ — CD PNPM h5>^*#;*>f yfhs 

20 y^ffl h ^ >^**©^-;* Vcc^-f >fc©.pt|&- 

&fr — 7bmMW£ Vcc 5^ >^©P^^ltiHB PNP m Y^y*J7s$<Du 

\st7t> • x * y^*jii»isit#|ix»»ufc«fifc"e* ?k iiiff vcc® 
25 TttftHi&U iufBm^SE Vcc©5:-fe± D^ttJ: *) fc/tii&fc&t>± t) 

LtcmmvimftmEztiiJjt % &©-?& *k luta pnp 
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> v 7, * ©^-* t gik t © m t m pnp mv^yvxt (d on mv?* 

1 2 . E«ilitl-?^ if*iH]8§^ ttiiaEmiSII)^©-^tm^l|jdE Vcc 

£ £if ;LsM5i&aijffl[II8§#ii-© PNPSy h 7 #7 J v 3- ts 
MX -f f V7 ^®^-7i:tItE Vcc <i > hOf^\z^- 

©£*£^ ^^-^ i:^i1&^©Kl3^-©^S$^^> EEm26*SS©3g 
^;i/-7*i:mill*E Vcc v 4 > 2: © P^ fu f 3 PNP Sh7>^X^3 
10 U** • y AiiUfei^-Cfe D, fufB3§-©#» 

M fB^- © ©^i Jt t ^ ^Ssi^iJj^ 0g§o Sjft ^ >T 

^ >#<Dmmm.m&ffl& u mmmmmE vcc<dsl%± Detect a 

iig^j5:t.±t)#tt^^t^®ij^jifflmfiE^m*1-S^©tr$) MIB 
pnp M h^>^ **©-<-;* ^^©P^Jctg pnp ih7>y^^© 

15 on mwt> 4 k > y tte&mmmiz on kj^-t-s h ^ 

i 3 . Emmm^t, mmm&t* mmzmmmj-o-nnzmmmE. v cc 
& a ^ t Bf ^ © i/ ^ ; u © & » {ss it m m & z ep m t a % © m m m m % m & 
t *MZsm-Mmm®mi5i%,tfm-cD pnp^ ^>^7^^^ 

20 ® PNP m h 5 * ©^-* £«M«E Vcc 7 -< > t<Dm\zm — (D 

A-rtmumEc v cc ^ > tomtzmm pnp i^v^^cdv 
^ . x * v $ ^m^^nzmxmm u Ijib pnp ^ h7>^7^7'f 

y ^©tJi±»mjE ^ ON • OFF h2>m-(D h?yV7$ 7 4 

25 y lilE Vcc ©it, ± D mffi tg^ llllff Vcc ©EPiD 

H^i#^^e»Fif^B#P^7iMbT®J^ll^b> fufBMmE Vcc ©&t>± 



WO 02/07302 



PCT/JPOl/06161 



62 

OT-fe^ fu IB PNP M h 7 > y ^ * © ^ - x b git b © P^ fc tt. PNP M 
h 5 >$>** © ON »fls*4 ^ > 7 hli: fulfil MiC ON i#t§ h7> 

5 14. Et£i?i:^ mmmt, mm&mumi-(D-i%izmmms. v cc 
*s a t m s © u ^ ; v © u m u m m m jbe * ep in r 's & © n s j@ s& a 0 s§ 

h •£ffi*sKfcj^t&JBIII&'#tg.--© PNPS! h =7 yf-'bs 
yfffi h7>^^^o^-xi:liiEVcc7^ > © P*3 £ §i - 
©£*^ K^-* fc8%£©B8fcjg-©g*£$aK JEtt28igf§©fg 

10 mji-rtmmmm v cc ?j y tomizmm pnp m v ? >v ®o 

tU.tiEti^$ ON • OFF ffifl0$ *i«tJ8-.<D h 5 > * * ;W y 

mn&®®ifm%i* 4 x yyommftrnzmm^s mmmmmz vcc® 

1" 5 « ©T? & D s lulB PNP a h 5 >^**©^-* i:&ifei:©lH| 
PNPM h 7 ONftjft* -f * .>-.^i:SK'HR?JIBfc ONJ&ft-f 3 

1 5 . Emmm^b, mmm&t* mm&mmm^o-mizmmmE. v cc 

y ^©^-^/W T XIII j&ffi ©#E £] Eg fcfcfT b N 

ft££^^fta&ttffill&<Z>lfrfF'Nte*'r S ^©MSiM^fjiiJ® b 
25 'ifctAtK Iuf3*^ttff Vcc ©& * ± t> fttt «fc t> t> ± & ft 
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i:-*«fa'fcraE«»iBs'-' 

17. emu^^ j8Sffih7'>j?^ns mmum h.^yvx* (d 
is. Emmm^ts mmm h > yvT, & m-mmm b ? > v z * <d 

1 9 . mmum^t, t ? >vz* h ^ >*;**© 

*jfi»ffliajBi*^>f. * in gg £ x ;w s»f-waiiae2:*fliitfc*07f» 

£>mg©H8£t*ii&iBx * y >&ffi®fflJ|liM&$|ftl, N ^x'y *&#*;© 
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2 0 . E-MUM^t, %fcm b^yVZt b, b5l/*JZ*.<D 

5 - © h7>^**©=i 1/ £ * - v $ m hu IB?B£J3 Y^yVTsto 

SffifAS S* = 0h5>y^^^-^ tillE Vcc 5 > 

Vcc 5>f > luIB^HO h7>j?^^B3i/^^i: 

lufB^M©^ f — S> fc&tn^ x Witdz -Y y ^IHgl© ON • OFF IfrfF 
fcfci D> iil$E Vcc©aASfc*&W5©IB«»«flBx 
^^©MF^^Ls ^x 5 y ^®in!©Mig®0^ >h*-^> 

15 g#§« 0 

2 1. EfciBS&^iis ^ifflh7>^^^i:, h7>^7^© 

!3s lufB^-r y ?-EI»#$g-0 h7>^7.^$i^fe^0ffe^ KfS 
20 -©h7>y**©:ii/** hlufB^^M h7>i;x^iv^i:i 
Yr itii bs luiB^— © F.7>^7^®3i/^ • x 5 y 

tmmmm v cc ^ > j:%^is^it^i, m = © h 5 >^ 

25 X*©u Vcc >fcft»*fcT* t&ts luIB^H© 
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■i y?-® ffi<D ON- OFFmftZmWt ZZtlz <fc Ds 1S1E Vcc©& 
2 2 . ElllfJ:, ^Sffi r 5 > * * fc> ftgfittftiaB' 

fill ^§ o 

2 3, Eiltt?^iffl h 7 >VZ * ®fkMmh7>¥Z# t*^ 

15 ^3-Fgit^iz©F7>^^^^ 1£M§ — cd h v 7,9 0-3 v 

? *&fcts&mm®m®&t *MjLtci£m%M%T-& ?kms£e v cc 
(d-d u ? % &*>mm?z ztizz ^ nrrejBiBffl h^-^s? 

•*=»- K&ic-f &H-© ^7>^7^i:, ilr(0h7>^^^O3i/ 
25 M[p]S§#;W y^llIKtiis > ?-|Iltt#ftfliftE Vcc ©ISA 
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HE Vcc >i:luIB^Sffl h 7>iSZ*<Dzi U * * $ fct±*M*E. 
Vcc =? 4 y J:iiu§Bfl-© h7>s?^^<D3i/^^ i: £3g3^ it !ufB2§^ 

ffl© h 5 >y'a*©3 u if a «t aftijffl-rsci iff IB ib 

2 5. ElIl?h^SfflF5>i;x^^ &%Jgft h-7>S?x^i:3b 

as it k^s t # * - £ *i § & t b fc * - v mm (3 v^ 

TfyfB*^ yf-ElttS ONIiff^tSC !K tt J* -f ■ «y @ » * fl- 

btlllEVcc -5 -Y > £fifS&Jg/3 h7>^^^03i/^^;lii 

m*e vcc 7 > tmmmr.® y <d-d\s t ssmtu 

15 IB^igffl® t>7>i?^f®3l/ * *mi&*&l?Z> «fc 5S9»f* d tt, 
liffBft&ffl h7>^^^0nui' *S^©itinfc:*-3# lirGEEB&ft-? 

E&# PNP Ih7>y7^0i; y * £*«*E Vcc 7^ >fc«»b> 
huIB PNP Ih7>y7^®3U^^ £fulBf§1S/B Y ? >i>7>$> <DZ2V 
9 9 £ fc&tuIBIg-© h 7 >^**©=i fcftttf* £ 51iJ$bfc 
25 4> © X & & s BUlB* -T y f&JI© ID g&# IgH© h 5 > *J * 9 © =J U 9 9 £ 

mm PNP m h 7 >^x^©^-xtcgii, ^n = © h 7 >->*x*© 
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^-ztmrnns. v cc 54 > tz^mzftLzmifcLs m^-xz®.* 

-Y y^fiiij^ VccCD^A^ e.m^©F^^it iuf3^fit«^ 

# f- * - S> ^ H £ P£ fc b fc ^ * - ^tlfcS^ l\T 15 i3* -Y y f - 0 
5 jg£ ON £ £fc J; tu 8*4" y ^@K$^LtiSlff Vcc 

7^ > £:fufBfgM/B h ^>^^^©3 l^££fcl;i*M*E Vcc 7^ > 

xi- Kig^-r&in-© h ^ ^^-© b 5 >-b**<ba 1/ ' 

15 PNP ih7>*;^^lDz5sf ^^IllE Vcc 7 >t}«U 

buIB PNP Il7>^^^3H * £iiuf3f§fgffl h 7>^X^31/ 
^ * 3; £ filulB^-© 1>7>^7^©31/^^ tllt^ £ 5 b 
&©T-& iiuM3;W y ^ftiJ^ltHEg^IgH© h7>y^^O-3l/^^i' 
fulB PNP Ih7 >^^^®^-7l:ill, ^^H© t-7>^^©. 

20 i:«HttJE Vcc >h bTl«bs ffjfBlgE© h 7 

>^**©d up* tmmmE v cc ^^ffi^^^itgibs ise^-x 

25 'y^-0B* ON»f^*-&S-ifcfc«fct) N 8x>f y*-@IS£^bT«M 
E Vcc > ^lulBB^ffl h7>y^^OJl/^J fcttfcSMtflE Vcc 
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5 2 8. mmfeM^t, ftumv^yy** ^yy^zo 
»t& *>> m~MMfeMm®&&mMn,E. v cc ©#A&ip ferns® was it 

*SSifcM©«4fc*TI:f * ct SfHflJ-r 5 £ fcfc J: »K fufBMffl h 5 > ^ 

wsBWBo^iH^ffaufcftTfttiffiBjjaei&ffl.igisfc * sfsuma^it 

•t5i fc-fc J: *3 tufBf&MJS h7>^^^ODi/ * **«E #Br Soffit;^ 

29. &mmm*t, v^yvxtb, &%mm v^yvxto 
®mt*ffiz.tzEmmmmT'$> r> > ttffi££tt/g v cc © 

£A&fr &3fH©BI«ltlffEx ' y ^fim©P«BB©-'f >t:-^>*£ 

© jg a& us m z n N hu ib m s © is F*a # « » u it '& t- g hu ib is £ @ sj 
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*©tifc'Dx'»;*>f y ^01$© — -oftmrnME. Vcc ©feA&*» 6BrS© 
Uffl^-U ^ ^ffitni-O MJIII BB* SDSL/ s @ul3=t U ? * ffiffijlfloftfir 4 Ttf 

.10 31 . BMMm^t, mm% v ? yvx* t, m^um v^yvm?® 
15 vcc o&A&fr fem.goiafc w-isiftBx ^ y ^ ffiiftc6if4in«:fitt-r« c 

IBX-T v ^EliS Offends ii 15=1 b * _*ffiifi©fflJ«H£j8*fcL«ail«aE 
Vcc ©SAi* 6 3f5©M«»«riBx * y ^ JfttftcDPniftlfflO-f > V-V 

>^*fi<>.i^ liTffi3i/-^^ffitn;lfflcp«(ft*T^5«k5*J» , rac: ' 

20 tiTflBftSH h 7 -yvxtpzi 1/ £ * ft $S # it in U HufBES 

IBfiSOj&ttlGfflHItfJSiJlSStu «TIBBffi©WfmitfiKabfc«Tfi±l9faK 

•©3 1/ * *«^#Br£©ffii;-ei6T'f a £ fc*#*i:T*E«*6fiS-. 

32. em*^*^ r 5 >y**'t N m%mm h ^ >$>*>© 
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;tfcfc©T*&3h^t N m^miz mffi & * * - v i$ n % \% c -$ & 

•v-i/'*^t*-^^TSu!3^ * y^HIBOON- OFF S&f£ £$J0f 3 4) 
Of & t) n fufB* * y ^®fi&0-o#maimffi Vcc (D^Ai^^S© 

MfBn U * ^^©MM^g^ U HufB =»> * * SttN ©ft (4 * T 
S «fc -5 (Wflir 4 £ t fc <k D n HuiB$6iBJB h7>^^^©n # m^t# 
Hi&DU luf3E*^S^cD^tljB#P^^^^^ti> iuSBflrg©l$IB#iiI3«l 
10 Lfe^Tttlul3^MjgSiffllIIS&t J: SftilflffflfJt.r * v fcfc «fc DIM SB 8 
M h 5 > * * © n b * * «m#ffiS^« * TlfiT r « c k 

33. jES^i&^i:, &jgffl h 5 >i*** £ N &&mm Y 5 > ¥ X 9 <D 
mm t t> , s^jtagsifflia <fc#2o 

■V-ym«StS^ WTlafB^'f y ^EISS© ON • OFF mft*ffl&?Zb 
20 ©Tffc-iK Ha 13** y ^@g&-0-od»«ffi«E Vcc OSAtid^pTfSO 

©MM©* £jg < u K-Os iftiB*-f y *-0tt©fflj3SF# 

|y|3 3 U ^^jUSOISg^SfiLS^iE Vcc © 8: A & j!p £> Bf 5 © H 

25 U * *ffiffiH©Sffi&Tf:f S J; 5 Umt -5 Z 1 fc £ D , fulB^JSffi h 5 
ton 1/ * *S»t#il;&n U BiffBE«HJgS©je»H$Mtf 
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£ T-f£T f * £ t z 1 1 % E 

h 5 >^X^^iii|Z0 h7>^^^03l/.^ ■ x ^ y # BBfclSir 
fflx ^ y^fiS^SAilbHC^fe D s ffe£©;W y ^|a]g&# PNP 
10 S h 7 ZffiZ., m PNP iK^yy^^Oi; y ^^illE 

Vcc 7-f >tCilL v IC, mJlB PNPgj I«7>^^d l/**.*«fffi' 

y * LT fulBJit-© h5>^**©^ 

15 -Xtg^l, iylBBH© h 7 > *J7s $ CD b ^ £ $|u|B PNP M h -7 
>y**©^-*k:1g^U 5tUE* = © h 7 >^**©^-;* fc* 
ME Vcc7^f > t £ «ri3'*«*^"bTSttt- £ £ftfc s K^-* £5£ 

«E Vcc ©iS Aft * £> Fir If © Fb3 £ ft ff IB£* Jc m<§r # * - £ *i * to 
20 t^84t5^t- ^HMfcS^V^t iylB^ Y ESS© ON - OFF ffrf^ 

ffiiri©^^^©^ > f -V>Z *i& < U lo, tulB^^ «J/7 c mE§©# 
##fu!B=i 1/ * *ffiifi0iaiiJBIH*.|&*fe U buIBh 1/ £ *«ifiH©*<tt& 
. "Tfcf3«fc$ft!l»*-* d fcfc'J; b N lulB^tSffi h 5 >^^^©n 
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3 5 . E5JgS&? iix ISM YyyVXtb, §£#g}Iffl h7>yx^o 

.nns.fc *MztzEmmm^T*&\)s mmzj y ?=-[im©-o#fg=© > 

h ? >^**©D 1/ ^7 ^ • x ^ iy ^HfcSu • 
IB.x* y *&tfiZWi\mMLtz 4>©T*& D x UO^-f y'f-Wl&p PNP 
3! h 5->y^^ SfltiU & PNP lh7>^7^0xv^ *-««i«JE" 
10 Vcc >C||UII:^ iu!3 PNP Mb -5 >^^^©=( §ffl3 

fcBtiB^-f y ^ WEES #310© h 5 >i?Z? 

0F7>^^0i5 y * ft»tfr.£fl* UTlufB^H© h^>^**©^ 
-^tlils fuIBHEH© h7>>^^®3 U^^^fflB PNP g h 7 
15 >^x^©^-^tgii, Mi3fu§3lg0© h 7>$;7^o^-xi:^ 

Ji*E vcc.7>f > k &sriB£'**#.LT*&tt*- £ b&tx i^^-x^^ 

tE Vcc © A&fr ■ & MS © M £ t* lu Izmffitt? * -V £ ti% n 
£%£t%?*-ymfoizm^^ZmBX'( y^tUIS© ON • OFF ft ft 

3£in;©PM©^ > £{£ < L, JL-^x buIBX < y ^[UK©{i 

t w s <fc 5 iwip r s c k «fc d x tu ib ibs a h ? y v * * © =i 1/ z * m 
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3 6 . &mmw}=p t, mmm v ? yvz* &&um >$>**© 

fB^S y ^ffiJft*«IA»ttl>ft fib;*©* 4 y^-IHR*! PNP 

S»> 7 >S>* * £flB* N g& PNP |}7>^7^©i^ y * &«ffli«E 
Vcc >l:|iL, fy IB PNP M h^>^^^©3 U^*£|ufB 

10 fgjgffi h 7 * till, lulB PNP I K7>i?7^C 

^-^hiltff Vcc 7 >f yi:*ffiiS*^bTteit1-4 «fc ai^tfe * 

• ©7?* d> mtztittBz 4 -y *-mm®Rwm=.<D h ? >pz*zmz.z> t 

>^^©^-xt:|iU fufBfSH© h7>S?x*©ni/** Shu IB 
15 PNP a h => >VX* (D^-z IzfeM u HfcflufBHH© F7>>^^0 

vcc 7^> t*mz®m*frLTmmT s t#ts & 
& t> s iitE vcc ©ia:x«3&»&ms©ia«»Haf3§afcssf 

^^n5l^(3^^r-57 tJ t'-^m»l[{3^c5^THylB^'1'>y5 ; -|llS§© 
20 ON • OFF HrflsftfWfllU ttfBx * y ^_ttttt©fllJ«IBI*-»l*1-* i fcfc 
ctOix> y *ffiftCDPiJNIIII©'f >t^- I, J.o N filBX 

ffiiruia©*{i*Tfcf 3 «k5»mt5: fcfc'j: ^ lufB^Sffl h^>^^ 

25 IB ffi S © B# US # IS M b fc ft T* fu I B M & ill ffl 0 IS J; * fH ffl # # ih 1" 
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R Jg H© f>7>^7^03l/^^ • x * • y £ HJ fc: iffi 
13 x.* y ^HJft^flPXStfetfc^cDTfe Ds ffe;&©;w y^-'RDtti* PNP 
lh7>^7^^i^, ^ PNP Sh7>^X^£DJ? 
Vcc 7 > iz mm t s Ml^ faffi PNP Sh7>s?7^oni/^^ £ |Jg3 
10 |g-© h 7 > ^ ^ ^ ? ^ fcli 1 5 i 5 I fe * © f $ D> M 

izmmzj >y ?fflm®m#mw<D v ? >vz* t#iz, 

— * CSIGn fufBilH© h5>^^^6Dni/^^ £Huia PNP M h 7 

yvxtv)^-* izmfaLs mm pnp sk7>^^^©^-^^«^ 

15 iff Vcc ^ > ^ ^ ir£ ^ b> Itgl U M f 3 fu f 3 0 © h => f> 

(D^-xhmmmm v cc 7j>t*mE®&*ifrLTmmt%t&iz s 

20 ON • OFF mW^UMhs HTIBx $ y ^i^©WP^$git.§ d t iZ 
>T y ^[HlESOffe^^MlBn U ^ *?fi|ft©WM£3£^ U lulBi3 1/ ^ ^ 

i&famcDmtfLZTtfz&ommtzz.tiz &t), mm%m% v ? yvx 
25 im^omffiftmmLtz&Trtemm^mmMmiBi&iz & %mw&w±t 
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3 8 . Emmwj^t-, h^yyz* t, m%m.m v ? y v x $ <d 

h 7 > ^ X # * ft £ ft£ - © h 7 > ^ * * CD U 1/ ^ * £ £ ^ b T BU 
v f-HIBS^ PNP PNP Sf7> ^^oi $. 

v ^=&isiff vcc 7>r xci^t, it, mm pnp mY^yvzt 

10 ©3 U * * £ fy fB£gigffl h7>y^^03U^^ tiit, lu 12 PNP 
£> £ -5 ttJft bfc ©T- & D s H t HufB^ W y *-ftJffllalB&#&H© h 7 > 

xfiiiafg-© h7>^^^o^-^tgi8b, tui3m = © h7>y^^ 

15 ©3 l/**£fff3 PNP Ih7>^^^0^-7tgiU M Cat IBS! 

H©h^>^^^©^-^ tmmniE v cc 5 ^ > t ^Iuib^m lt 

£5#l$L£*>©T-& D> iiiE Vcc ©»A«fr&-wfi©B«fr«rfa 
t # * - s; £ n £ use fg£ -r * - y « % fc ^ t m IB 

20 *>f y 3" ESS© ON • OFF ftf^^flPJIP U luIBi 5; y ^®ini©M«P^^ 

E.o s friB;W y ^@S§©M#iiulB:3 Is P t&iKomttffiZmMLs 

fflh7>^**©D !✓ * *M#iiiD I, i$83Ett&£*g<2>jgftl$(l9# 
25 $18?g£ft s l9tBfilf®©l^ffl*sjSabfc^-Cl4B9l3»»fe»ffllHlKfc «k 3 
fBUflffffifc-f S £ k t J; bflffBSBiSffl h 5 > 9 © n 1/ £ 9 %.Wn 
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)B$£J3 h 5 yVT. *cpx 5. y * iz&mvtz * ©T-& t) > ffe£©;Wu/ 
^ HI 8& # PNP M h 7 > i? * * % ffi 7L > m PNP Sh7>^7^©i^ y 
^^ll^E Vcc 5 -f >Cii b N bu f3 PNP MbvyVXt (D 

7>^^^(D^-^|;iiL s fu 13310© h 7 >^^®3 l/?**m 
IB PNPM F.7 >^^^®^-^(C^^ts lirffi PNPM F7>^7^ 
15 i:m^«E Vcc7^ > fcSfiKS^b'tgjt Lv SfcfufBfilE© 

Hf$U£4)©T*& M*E Vcc ©feXt* &mSOM«W-«ffBS* 
fc «*?r # ^ + - V £ ti 5 |« iz ? £ 3- y - V t: m -3 ^ T m IB* 4 
20 y^®®© ON • OFF U f&fBx * y fr & ft <Z> ?i JtfHHI * fttt 

o s lufB^ < v ^0ES©fte^^lulB3 U £ ^SIft®'90Wn%.4fittbx if 
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